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SUMMARY AND CURRENT CONDITIONS: The subject 2.28 acre property consists of four
existing lots, two of which are 0.41 acres, one is 0.83 acres and the other is 0.62 acres. They are
located on the easterly side of Day Street between La Brea and Vermont Streets in Ramona, an
unincorporated area of San Diego County. The 0.62 acre lot adjacent to Day Street is vacant while
the other three lots have existing single family residences and driveways. The property, which has
very minor slopes, is split by a minor ridge line which defines the drainage onsite. Approximately
two thirds of the property generally slopes from northeast to southwest into Day Street and into an
existing 18” apron inlet. The other third flows north and west into La Brea Street.

The owners seek to consolidate the lots into one, demolish the existing structures and construct 31
condominiums. Surface drainage will be utilized where practicable to return flow to the soil.
Where needed for safety, efficiency, and landscaping, an underground drainage system will be
constructed. Runoff will be detained onsite so as to release flow rates equal to those of pre-
construction. In accordance with the Grading Ordinance, general flow patterns will be maintained.

Please refer to the preliminary grading plan for this project for detailed drainage information.

SCOPE AND PURPOSE: This is a hydrology/hydraulic study to analyze the developed runoff
from and across the site and the adequacy of the proposed surface drainage features that have been
designed to safely convey runoff to the existing natural watercourse in the event of a 100-year
storm.. Water Quality will be addressed in the project’s Storm Water Management Plan.
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CALCULATION METHODS: The Rational Method was used to determine total flow
quantity at time of concentration for a 100-year-storm for each critical area. Where noted, the
following equation was used to calculate time of concentration:

Te=Ti+Tt;
Ti was determined from Table 3.2 of the San Diego County Hydrology Manual;

Tt was calculated using travel times from overland, gutter and pipe flows, as
appropriate.

Where noted, the following equation was used to calculate rainfall intensity:
i=7.44(P) D)

Where noted, the manning equation, as follows, was used to determine flow quantities and
velocities of flow:

Q=A*YV, where
V = (1.49/n) * 1*° * ¢!

Where noted, the following equation was used to approximate coefficient of runoff, C, for
drainage areas with multiple coefficients:

C= [(CArea 1)(AArea 1)+(CArea2)(AArea2)+~ . ] / [AArea]+AArea2+- . ]

Where needed, the Bernoulli equation (along with Q=AV above) was used to determine
flow characteristics:

pify + 21+ V2g =poly + Zo + V¥ 2g + hy

EXISTING WATERSHED CONTRIBUTION:

There is some incidental runoff affecting the site from the neighbor to the north (see
Drainage Map ‘B’). Runoffin Vermont Street, Day Street and La Brea Street remains in the streets
and do not encroach onto the subject property and no other offsite runoff affects the site.
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FLOW AREAS AND CRITICAL SECTIONS:

Drainage Map ‘A’ depicts the pre-construction hydrology drainage basins areas for the on-
site flows and the off-site flows of Vermont, Day and La Brea Streets that are or will be routed to
the project’s drainage system.

Drainage Map ‘B’ depicts the post-construction hydrology drainage basin areas for the on-
site flows and the off-site flows of Vermont, Day and La Brea Streets and will be routed to the
project’s drainage system. Tables 1 and 2, Appendix A, are summaries of the pre-construction and
post construction hydrology basins and all pertinent hydrologic data thereto.

Conditions were analyzed for (1) pipe adequacy, (2) inlet capacity, and (3) detention system
adequacy. The design of the storm drain system occurred concurrently with the preparation of this
study. All pipes analyzed meet 100-year-flow criteria.

(1) Pipe capacity and adequacy were analyzed and appear in the attached Table 3,
Appendix C. Refer to Dralnage Map ‘B’ for the proposed drainage basin and storm line
routing.

(2) Area X (detained rate) will be discharged to the southwest corner of the lot into the
proposed 18 inch perforated drain line, then routed to the proposed curb inlet at Day
and La Brea Streets. The rate and velocity was analyzed to determine the direct effect
on post construction flow compared to pre construction. There is no difference. See
Appendix A for the Hydrologic Data Tables and Appendix C for detailed results for
these sections.

(3) The Detention System was designed so that maximum discharge rate from the site
would remain the same as it was prior to construction. This alleviates the need for an
exhaustive evaluation or upgrade of the downstream system. The calculations appear in
Appendix E.

CONCLUSIONS:

This study indicates that, if the project is constructed per plan, the storm drain system at the
subject site will be adequate to handle 100-year-storm conditions. As for all underground
drainage facilities, regular maintenance will prolong the life and function of the system.

Furthermore, discharge flow rates (Q) and velocities (V) would remain the same or less
than they were prior to construction.

Q(Pre-construction) = 4.97 CFS

Q(Post-construction) = 6.72 CFS
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Q(Detained) = 3.03 CFS

Modifications to the proposed system would warrant a re-evaluation of the hydraulics by
Tri-Dimensional Engineering, Inc..

DECLARATION OF RESPONSIBLE CHARGE:

I hereby declare that I am the Civil Engineer of work for this project, that I have exercised
responsible charge over the design of the project as defined in section 6703 of the Business
and Professions Code, and that the design is consistent with current standards.

I understand that the check of the project drawings and specifications by the County of San
Diego is confined to a review only and does not relieve me, as engineer of work, of my
responsibilities for project design.

M}Q :\“m 9-19-0%

Ernest H. Grabbe, Jr. RCE 047327 Date
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Appendix A
Drainage Area Hydrologic Data
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Appendix B
Charts, Graphs, Equations, Tables used in Design
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Figure 4-3
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PIPE FLOW PROGRAM
18" PVC

(1) Diameter (inches) ... 18.

(3) slope (ft/ft) ....... .0050

(5) depth (ft) .......... 0.67
Velocity (fps) ...... 3.99
Area (Sq. Ft.) ...... 0.76
Critical Depth ...... 0.66

Critical Velocity ... 4.03

DATE: 02-06-2007
TIME: 10:52:36

(2) Manningsn ....... .013

%) Q(cfs).......... 3.03

(6) depth/Diameter... 0.44
Velocity Head ...  0.25

Critical Slope ...  0.0051

Froude Number.... 0.98
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Appendix D
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Detention System

The detention system is required to limit the 100-year maximum discharge to pre-
construction rates in lieu of an exhaustive downstream analysis or upgrade of the existing
storm drain system. In this case post construction runoff of the entire site (hydrologic
sub-basin ‘X’) is discharging to the same outfall point as the existing hydrologic sub-
basin ‘D’. Therefore maximum post-construction discharge of the entire site is limited to
the pre-construction discharge of sub-basin’D’:

Pre-Construction: Qio0(D) =3.09 cfs
Post-Construction:  Qjoo(X) =8.58 cfs — — A =15.49 cfs must be detained

(the following design process was iterative, the results of the iterations are shown below):

Propose three discharge pipes, 5” inside diameter. Because distance to exit is so short,
orifice capacity equation should govern over all else:

a=0.136 ft’
h=1414.57 —1409.17 = 5.40 ft elevation head
¢ = 0.62 (coefficient for squared-off/standard cut pipe)

Qe pve pipe) = (0.62)(0.136)*SQRT[(2)(32.2)(5.40)] = 1.01 cfs
For three 4” pipes Q =3 x 1.01 = 3.03 cfs where 3.09 cfs is allowed

Determine maximum storage capacity required for a 100-year-storm of any duration (see
attached spreadsheet):

The maximum demand occurs at 14 minutes. The basin requires 4746 £t of storage.
Propose using a 36” diameter PVC pipe for storage/detention
4746 ££*/(3.14%1.5"2) ft* = 672 feet of pipe required.

Emergency overflow is provided with the detention discharge basin in the event of an
unforeseen clog or greater than 100-year intensity storm.

See plans for final design of system.

Please also consider that some re-infiltration will occur for low flows (though not
considered for detention design purposes for safety reasons), that will enable these low
flows to never enter the County’s storm drain system and have the benefit of potential
filtration (important if any bacteria-laden flows make it to this point in the system).



Storm Discharge 100-year-storm |
Duration |C A Vol (3.03 cfs) |l Inflow Total [Water In Basin
(min) (cu ft) (cu ft) (cu. ft)
1] 0.82] 2.330 182 24.92 2857 2675
2] 0.82] 2.330 364 15.94 3654 3291
3] 0.82 2.330 545 12.27 4220 3675
41 0.82] 2.330 727 10.19 4674 3947
5] 0.82| 2.330 909 8.83 5059 4150
6! 0.82| 2.330 1091 7.85 5397 4307
7| 0.82] 2.330 1273 7.10 5701 4428
8] 0.82f 2.330 1454 6.52 5978 4523
9] 0.82f 2.330 1636 6.04 6233 4597
10f 0.82| 2.330 1818 5.64 6471 4653
11] 0.82 2.330 2000 5.31 6693 4693
12| 0.82[ 2.330 2182 5.02 6903 4722
13| 0.82 2.330 2363 477 7102 4739
14| 0.82| 2.330 2545 4.54 7291 4746
15| 0.82f 2.330 2727 4.35 7472 4745
16| 0.82( 2.330 2909 417 7645 4737
17] 0.82] 2.330 3091 4.01 7812 4721
18| 0.82] 2.330 3272 3.86 7972 4699
19] 0.82[ 2.330 3454 3.73 8126 4672
20| 0.82| 2.330 3636 3.61 8276 4640
25| 0.82] 2.330 4545 3.13 8958 4413
30| 0.82] 2.330 5454 2.78 9557 4103
35| 0.82] 2.330 6363 2.52 10094 3731
40| 0.82] 2.330 7272 2.31 10584 3312
45 0.82] 2.330 8181 2.14 11036 2855
50| 0.82) 2.330 9090 2.00 11457 2367
55| 0.82| 2.330 9999 1.88 11851 1852
60| 0.82] 2.330 10908 1.78 12223 1315
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SECTION 'B’' : ON-SITE DETENTION / STORM DRAIN SYSTEM
HORIZONTAL SCALE: 17”=40’
VERTICAL SCALE: 17=8’
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SECTION 'A’' : ON-SITE DETENTION / STORM DRAIN SYSTEM

HORIZONTAL SCALE: 1”=40’
VERTICAL SCALE: 1”=8’
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